The aim of this research was to determine the most efficient risk factors on broiler coccidiosis in Turkey. The study was performed in 1110 broiler chickens housed in 817 farms located in six geographical region of Turkey between September 2006 and September 2007. Survey questionnaires were held and faecal samples were collected from broiler flocks. Survey results were combined with laboratory findings. A logistic regression analysis was used to assess variables that influenced the occurrence of Coccidiosis. Firstly, simple logistic regression was performed for each variable by using presence or absence criteria of coccidiosis. Then, variables that were associated with coccidiosis-positive flocks at P value of ≤ 0.25 were included in multivariable logistic regression. In the present study, clinical or subclinical coccidiosis ratio was determined to be 56.2% in the analysis of the faeces samples. The multivariate logistic regression model for coccidiosis was completed in 10 th step by using the backward elimination procedure. Overall classification ratio of final model was determined to be 87.3%. The results showed an enhanced risk of coccidiosis due to environmental and management factors such as season, number of chick house, age of chick, type of ventilation system, roof isolation, litter materials, having a type of farmyard which is easy to clean, time between production periods, leaving litter material to a safe distance after production period, presence of vermin, climate regulation and other diseases which might facilitate introduction of the parasite.
Introduction
Coccidiosis, caused by Eimeria species classified under the Apicomplexa phylum, is a protozoan disease that affects many vertebrate species mainly poultry and is known to result in serious economic loss in both worldwide and Turkey. The resistance of the causative agents to the environment as well as the easy transmission and the high prevalence of the parasites have complicated the development of an effective strategy for the solution of the problem. In view of the resultant economic loss, an effective and reliable protection and control program is required for successful combating of the disease especially with regard to poultry breeding, an industry directly linked to human health (2, 7, 10, 15) .Therefore, aim of this research was to determine the most important risk factors in poultry coccidiosis.
Materials and Methods
The study sample consisted of 1110 broiler flocks housed in 817 farms (about 12% of all broiler farms in Turkey) located in different regions of Turkey. The study was limited by the flocks that were visited between September 2006 and September 2007.
In the present study; survey researches was held and faecal samples were collected from broiler flocks. Survey results were combined with laboratory findings. A certain flock was considered as a case when at least one bird in that flock showed microscopic presence of oocysts in faecal samples in a grow-out cycle. Other flocks were defined as controls. Finally, the risk factors, which were revealed to be effective on poultry coccidiosis, were calculated.
Logistic regression analysis was used to assess variables that influenced the occurrence of Coccidiosis. This was done by using SPSS version 14.01. Firstly, simple logistic regression was performed for each variable by using presence or absence criteria of coccidiosis. Secondly, variables that were associated with coccidiosispositive flocks at p ≤0.25 were used in multivariate logistic regression (6) .
In the multivariate model, variables were excluded from the model by a backward elimination procedure. The least-significant variable based on the Wald's statistic was deleted and the model was refitted. Then the results were then compared both parameter estimates and difference in -2 log likelihood of the model with those of the previous run to check for confounding effects. With a change in parameter estimates of more than 30%, the deleted variable was considered to be a confounder and included in the model again. This resulted in a model containing variables related to the presence of coccidiosis (p < 0.10).
Results
Coccidiosis in broilers causes great economic losses due to high rate of morbidity, mortality, poor weight gain, and lower feed conversion.
In the present study, it was determined that the use of anticoccidials for coccidiosis did not prevent completely and it appears epidemically as subclinical infections. Clinical or subclinical coccidiosis ratio was determined as 56.2% in the analysis of the faeces samples.
While preparing survey forms, criteria related to chick house and management fabrics, breeding type, breeder, etc. that can be effective on arising and spreading of coccidiosis in broiler breeding enterprises and related farms were taken into consideration. Survey form was designed in multiple classification questioned groups. Appraised of 1110 chick houses was made according to the results of the coccidiosis as having or not having the disease. Variables were considered to be related with coccidiosis examined by using simple logistic regression analysis and then variables with frequency distribution and coccidiosis prevalence per category. Prevalence (P) is the number of flocks with the coccidiosis in a known population at a designated time. It can be expressed as follows: P=Number of flocks having coccidiosis at a particular € time/ Number of flocks the population at risk that € time. Odds ratios (OR) with 95% confidence intervals were calculated for each groups (see Table 1 -7) .
The results of the multivariate logistic regression for coccidiosis were presented in Table 8 . The backward elimination procedure was completed in 10th step. Variables such as season, number of chick house, age of chick, type of ventilation system, roof isolation, litter materials, empty period, throw away of used litter materials, having a type of farmyard which is easy clean, presence of vermin, climate regulation and other diseases were included in the model whereas the other variables were excluded from the model in previous steps. By using the Hosmer-Lemeshow goodness of fit statistics, formed at the end of the 10th step, Chi-Square value was calculated as 3.28; related significance value as 0.916; models Pseudo R 2 (Nagelkarke R 2 ) value as 0.687 and model's overall classification ratio as 87.3% ( Figure 1 ). Table 6 . Explanatory variables with count, percent (%), prevalence (P) per category and odds ratios (OR) with 95% confidence interval for group of Farmer Characteristics Tablo 6. Yetiştirici bilgilerinin kategorilere göre sayı, yüzde(%), prevalans (P) ve %95 güven aralığında odds oranları. Table 7 . Explanatory variables with count, percent (%), prevalence (P) per category and odds ratios (OR) with 95% confidence interval for group of Conditional Information Tablo 7. Durum bilgilerinin kategorilere göre sayı, yüzde(%), prevalans (P) ve %95 güven aralığında odds oranları. In conclusion, this model could be used for determination of risk factors as it is not only biologically acceptable, but also gives well accurate predicted classification of cases.
Discussion and Conclusion
Infections occur more often in autumn and winter, as indicated by Braunius (1) and Graat et al. (4) . Medication, additional to routine incorporation in the feed was associated with the presence of coccidiosis. In contrast to the results of Henken et al. (5) , the presence of other disorders was associated with the occurrence of coccidiosis. In a study by Giambrone et al. (3) broilers became more susceptible to Eimeria tenella after infection with infectious bursal disease (IBDV).
Previous studies have shown interaction between Eimeria and Salmonella (9, 11, 13, 14) reviewed the interaction with Escherichia coli. Salmonella viruses Marek's disease. Since coccidial species are ubiquitous, it is important to know about their relationships with other diseases, especially regarding to whether coccidial infections are predisposing for zoonoses (e.g.. Salmonella).
In contrast to the findings of Graat et al. (4) , the presence of vermin shows an increasing (stimulatory) effect on Coccidiosis. Questionnaires asked whether there were any problems with vermin on the farm. If so, what had been done to combat it? It is possible that farmers with a high awareness of the problems of vermin carry out other kinds of management than farmers who are not as aware, and give high priority to sanitary measures.
The results showed an enhanced risk of coccidiosis due to environmental and management factors such as type of ventilation system, roof isolation, litter materials, and leaving litter material to a safe distance after production period, having a type of farmyard which is easy to clean, bad hygienic status, presence of vermin on the farm, time between production periods, climate regulation in the chick house which might facilitate introduction of the parasite or which might be related to hygienic measures. Most of these are already known risk factors for coccidiosis. However, this study has quantified the relative importance of these factors and might be useful to establish priorities for management advisory and intervention programs for the control of the disease. Crucial association that was found was the increased risk of coccidiosis when the previous time flock was infected.
Currently, emphasis is placed on developing new animal health/risk management strategies. In these strategies, risks of introduction, transmission and emission of pathogens within and between farms have to be identified and quantified. Although such programs have been developed to prevent zoonoses, they are useful for reducing occurrence of all diseases and improving animal health in general. One important fact is that, herd health is not only affected by on-farm management. All goods (e.g.feedstuffs) and services (e.g.veterinarian) purchased by the farmer are potential risks for the introduction of disease agents (8) .
Finally, in a case-control study, it is difficult to demonstrate causality (12) . This was obvious in this study with the following variables: association of coccidiosis with the presence of other disorders, season, type of ventilation system, roof isolation, climate regulation in the chick house litter materials and leaving litter material to a safe distance after production period. Biosecurity measures and good hygienic practice can reduce coccidiosis.
Unexplained or strange associations (e.g. healing system, windows and chimneys have wire isolation, floor isolation, type of light used for illumination, amount of litter in m 2 , number of visits of veterinarian during flock cycle, personnel who might be also working on other farms, educational level of farmers and information about coccidiosis, presence of diarrhea, haemorrhagi in faeces, litter condition) might be due to random error (especially if a large number of factors was screened), confounding or imperfect biological knowledge.
This findings of the present study may help control the widely spread menace of coccidiosis and biosecurity measures and good hygienic can reduce coccidiosis.
This multivariate logistic regression model is only a sample model for these type researches. In future, new models could be fitted using different appropriate independent variables for determining risk factors for Coccidiosis.
